ABSTRACT
INTRODUCTION
Indonesia has occupied fifth ranked worldwide the country with the highest number of elderly. Based on census on 2010, the number of elderly in Indonesia was 18.1 million people, and increase to 18.75 million on 2014, then its estimated will be rising to 36 million people on 2025. The provinces based on the elderly spread were Yogyakarta, East Java and Middle Java which has 13.04%, 10.40% and 10.34% respectively (Kementrian Kesehatan RI, 2013) .
Actually, there are many elders still can actively participate in societal activity, however because of aging process that force them to have some limitations. The physiological functions have decrease along with aging process, and in contrary the non-communicable disease has rising. Most of non-communicable disease happen in the elderly are hypertension, diabetes and joint pain (along with many causes) (Indonesian Directorate of Statistical Public Welfare, 2015) .
Joint pain is a common problem and the most cause of disability in elderly. The prevalence of joint pain among elders 45-64 years old was 30.3% and among elders more than 65 years old was 49.7% (Barbour, 2013) . In addition, in Indonesia, the joint pain was one of 12 noncommunicable disease that have prevalence more than 24.7% (Badan Penelitian dan Pengembangan Kesehatan, 2013) . Joint pain has many causes such as the reflection of many joint disease which rise from inflammation, cartilage degeneration, crystal deposition, infection and trauma (Baer, 2014) . Therefore, joint pain mostly affects the mobilization, independently, participation in social activity, quality of life and become one of 10 causes of disability among elderly in developing countries (Hermsen et al., 2011) .
Current treatment methods for patients with joint pain is aimed to improving mobility and joint function, and to optimize the quality of life by controlling risk factors, exercise, physiotherapy interventions, pharmacological therapy and surgery. Pharmacological therapy used include oral non-opioid analgesics, topical analgesics and Non-Steroid Anti-Inflammatory Drugs (NSAIDs). The use of NSAIDs is usually in the long-term way, so that it is sometimes cause many problems, such as gastrointestinal bleeding and kidney insufficiencies (Sudoyo, 2006) . The most disadvantage is hepatotoxic (toxic to the liver) (Potter & Perry, 2009) . Besides, the non-pharmacological therapy to reduce joint pain are such as by cutaneous stimulation methods, relaxation and guided imagination, distraction, electrically transcutaneous nerve stimulation, and taking herbs medication. Gate-control theory states that stimulation of cutaneous nerve fibers sensory activate the transmission of A-beta which bigger and faster, this condition closes the "gate" thus lowering the pain transmission through the fiber C with a small diameter (Potter & Perry, 2009) . Stimulation of cutaneous such as warm and relaxation therapy showed a positive response to patients with osteoarthritis (Cantarini et al., 2007) .
A warm compress is a method in the use of the local warm temperatures that can cause some physiological effects, including vasodilation, increase capillary permeability, improves cellular metabolism, relaxes muscles, and improves blood flow to an area. Besides, warm compresses can increase the temperature of tissue and local blood circulation, which can inhibit the metabolic products of inflammation such as prostaglandins, bradykinin, and histamine so that it can reduce pain. In addition, the physical changes in the collagen tissue will not only increase the metabolic activity, decrease muscle cramps, changes in neurological response, affecting musculoskeletal system activity, increasing muscle strength and endurance, but also the heat and warm feelings can increase comfort and reduce anxiety (Shim, 2014) . Supported with other study of Fanada (2012) , about the effectiveness of warm compresses in reducing the pain scale in elderly experiencing arthritic pain among Elderly in Social Institution Lotus Palembang. The study showed a significant difference between the pain scale before and after warm compress (p value <0.05). Moreover, according to the Nursing Intervention Classification, warm compresses therapy is suggested in nursing interventions which aims to reduce pain, muscle spasms, or inflammatory (Bulechek et al, 2004) . Besides, Susanti (2014) also reported that in her study there was a significant relationship between the effect of a warm compress of ginger against rheumatoid arthritis pain scale in the elderly (Wilcoxon sign rank test obtained p value 0.000 (<0.05).
Not only warmth therapy, ginger solution is also stated has effective in lowering the pain. Ginger compress is a combination of warm and relaxation therapy that has a beneficial effect in patients with joint pain. The use of ginger in the form of compresses is safer than the use of ginger extract orally. The frequent and high doses of use of ginger extract orally can cause gastrointestinal disorders such as diarrhea (Therkleson, 2010) . Ginger has the effect of pharmacological and physiological effects such as heat, anti-inflammation, antioxidant, antitumor, antimicrobial, anti-diabetic, anti-obesity, and anti-emetics (Rahmani et al., 2014) .
In Indonesia, there are 3 kind of ginger including jahe gajah=Elephant ginger, red ginger and Emprit ginger. According to study of Hermani and Hayani (2001) , red ginger has a starch substance about 52.9%, essential oil (3.9%) and alcohol-soluble extract (9.93%) higher than other ginger, therefore the price of red ginger is the most expensive among them. Although red ginger has a high price, however the technical planting or cultivation is easy and the costs are relatively low. Ginger can be grown in the garden of house or just using a plant media in a poly bag or sack. Age of red ginger plants that can be harvested and used as medicine between 7-12 months, with the characteristics of the leaves has changing color from green to yellow and all the stem dried (Setyaningrum, 2013) . The use of ginger topically can influence systemic absorption. The active ingredient in ginger are gingerol and shogaol which has a molecular weight of 150-190 Da, lipophilicity log P range of 3.5 and has medium solubility in water and oil that allows a good potential for penetration of the skin without causing irritation. Study on human skin using ginger extract prove that there was evidence of absorption which ginger extract is absorbed by the epithelial tissue and inhibit Cyclooxygenase (COX-2) (Mingetti et al., 2007) . In addition, ginger also has a pharmacological effect such as hot and spicy taste where the heat can relieve pain, stiffness and muscle spasms as well as the occurrence of vasodilatation blood vessel.
Based on the report of Health Department of Malang City in 2014, Dinoyo Public Health Center is one of Public Health Centers in Malang with a high prevalence of joint pain with 3,462 visits, it also reported that the joint pain is one of the top ten most prevalent diseases in the elderly in that area. In addition, based on preliminary study using interview in ten elderly patients with joint pain indicates that it reduces their activity and interfere their daily work. Of the ten patients who complained of joint pain, three people take medicine from health centers and the rest take action as pain management such as massaging the painful area, applying an ointment and giving warm compresses. Unfortunately, when researcher asked about red ginger compress, they have never heard that compress using red ginger can reduce pain.
Red ginger compress and warm compresses are both non-pharmacological therapy which are effective, easy and safe to use to reduce pain. Theoretically red ginger has active ingredients that has similar effects as well as warm compress. Therefore, this study aims to determine the difference in effectiveness between Red Ginger Compress (Zingiber officinale ROSC. Var. Rubrum) and Warm compress to reduce Joint Pain in the Elders.
METHOD
This study used Quasi-experimental with two group pre-posttest design. This study was conduct on Posyandu Lansia (Public Health service for Elderly) in Sumbersari, Malang-East Java Indonesia on May 2016. The 20 elders with joint pain that fits the inclusion criteria from a Public Health Center in Malang was used as sample population. The inclusion criteria are elders who has joint pain with pain scale at least 4 in the time of measurement, having pain recurrent at least 3 times a week, and willing to be participant. Elders who taking analgesic, herbs and other pain killers were excluded in this study. The simple random sampling was used to divide samples into 2 groups, intervention group/red ginger compress therapy group (n= 10) and control group/warm compress group (n= 10). The pain was measured using pain scale 0 to 10. The pre-test of pain scale was measured before intervention and post-test was measure on day 7 th after intervention. The data collection was conduct on March, 16 -30 th 2016 after gaining some permission from department of Health in Malang City. The researcher meet participant in the Public Health center, explain about study and then informed consent were signed by participant when they agreed to be participant. The informed consent was consisting of anonymity, confidentiality and balancing of harms and benefits. The intervention was conducted in the participants' house, its takes 7 days' intervention a time a day every morning, evening or night. Participants in the intervention group were applied a warmth towel which was soaked on the solution of 20 grams fresh red ginger and 200 ml hot water (40 0 C was measured using hot water thermometer) on the pain area for 20 minutes. While in the control group, participants were applied a towel of warmth water (40 0 C). Then the data were analyzed using independent t-test, along with univariate analysis of demographics factors, homogeneity test (Levene's test) which sig.787 (p>0.05) indicate that data are homogeny and the normality test (Shapiro-Wilk) which red ginger group has sig.0.391 (p>0.05) and control group has sig. 0.328 (p>0.05) indicate that the data were normally distributed.
RESULT AND DISCUSSION
The participants were in the age 48 -72 years old with mean 58 years and most of them are woman (65%). The figures of pain scale form baseline, after intervention and the comparison between before and after intervention for each group were showed in the Figure below: Figure 1 The baseline pain scale among two intervention and pain scale after two intervention Based on the Figure 1 , the baseline pain scale of red ginger group was mostly on scale 6 and 7 (mean 6.5), while in the control group was on scale 5 to 7 (mean 6.1). From the two groups, joint pain was felt when they waking up, going up and down stairs, start walking and carrying heavy objects. Experiences joint pain were caused by work or excessive activities, considering the majority of jobs in both groups were merchants (food stall), where such work has an intensity sit or stand for a long time. According to Amien (2013) the most frequent causes of joint pain are arthritis, past trauma, repeated load on the joint motion, wrong posture, aging process and immobilization for a long time.
Pain is a subjective perception which influenced by physiological, social, spiritual, psychological and cultural issues. Therefore, experience of pain is varied of each individual. The factors that influence of pain include age, weakness, neurological function, attention, previous experience, spiritual factors, anxiety, coping techniques and the sense of pain (Potter & Perry, 2009) . In this study, the age of respondents was in the range of 48 to 72 years old (mean age of 58 years), it indicates that someone will increase their pain scale along with age. According to the Statistics Directorate of Public Welfare (2015) along with the increasing of age there were physiological function decreases, so that elderly have a higher risk of experiencing pain which resulted from some pathological conditions. One of the functional decrease was on the musculoskeletal system where there is a change in the composition and number of the cartilage and the water soluble which can affect the joint loading that can cause joint pain and cartilage deformity (Masumeci et al., 2015) .
Besides, gender can also affect a person's pain scale. Since mostly participants in this study were woman, so most of them have higher pain scale. As suggested from Rousseau and Goottlieb (2004) , joint pain is more common in older women and it is often seen when women have undergone menopause. Women who are postmenopausal and going to be an elder, there were a period that estrogen is decline, which causing an imbalance of osteoblasts and osteoclasts activity that resulting the decreases of bone mass, causing bones thinner, hollow, stiffness and flaking joint cartilage then resulting a joint pain. In addition, according to Musumeci et al. (2015) the condition in woman compared to men, the differences were in bone and ligament structure, such as strength and alignment, ligament weakness or declining of cartilage volume. The Independent t-test showed that there were a significant statistically difference in effectiveness between Red ginger compress therapy and warmth compress therapy in reducing joint pain among sample (elders), sig. 0.037 (p<0.05).
Based on Figure 2 , the pain scale after intervention of red ginger group was mostly on scale 2 and 3 (mean 2.5), while in the control group was on scale 4 to 5 (mean 3.4). In addition, from the Figure 3 , it also indicates that among two groups, there were a decreasing of pain scale but the rate of pain scale declining was higher in the red ginger group (mean of rate= 4, rather than 2.7 in the control group). Since red ginger compress is a combination of warm and relaxation therapy, it is beneficial in patients with joint pain. Moreover, red ginger has higher containing of oil and oleoresin rather than other types, so it is suitable for herbs medicine. Besides, ginger has a pharmacological and physiological effects such as the effects of heat, antiinflammation, analgesic, antioxidant, antitumor, antimicrobial, anti-diabetic, anti-obesity, anti-emetics (Rahmani et al., 2014) . The use of ginger topically can influence the systemic absorption. Ginger extract is absorbed by the epithelial tissue that inhibit Cyclooxygenase (COX-2) (Mingetti et al., 2007) . Moreover, ginger also has a pharmacological effect from its hot taste and spicy where the heat can relieve pain, stiffness and muscle spasms as well as the occurrence of vasodilatation blood vessel. Since it has many ingredients that affect the systemic, the heat resulting from its ingredients is longer than warm water compress so that the effect in reducing pain scale was more effective than warm water.
There were some limitations of this study. The instruments used on a warm compress group was a rubber bag filled with 50-60 o C which applied for 20 minutes. Heat on the rubber bag cannot last up to 20 minutes, so it takes more than a rubber bag for one treatment. Whereas in the group of red ginger compress using media towel, we need maintain the heat so that the therapeutic effect of warmth compress reached. Besides, the number of samples in this study were only 20, which may cannot be generalized. Finally, there were a different in time intervention because of fits in the participant's leisure time, since there were many factors that affect a decrease in pain due to environment, psychological and physical conditions.
CONCLUSION
Based on this study result, red ginger compress therapy was more effective in reducing the joint pain scale among elders than only use a warm water compress. Therefore, it can be considered as an alternative of joint pain management in elders which easily, cheaper and beneficently. However, it still need further research knowing the details of side effects and fix effective and safely doses of using ginger as alternative medicine.
